A 29-year-old man with von Recklinghausen's disease suddenly developed severe epigastric pain and was admitted to hospital. Physical examination revealed elevated blood pressure (200/130 mmHg) and tachycardia (162 bpm). Initially, he was suspected to have appendicitis, and appendectomy was performed immediately; however, appendicitis was not demonstrable pathologically. Retroperitoneal hematoma was found incidentally during the operation. Further clinical and laboratory examination demonstrated a markedincrease in the urinary excretion ofcatecholamines. Therewasno evidence of pheochromocytoma on computedtomographyor magneticresonance imaging; however, these imaging studies simply showed a hematoma at the right adrenal gland. Transient hypertension and tachycardia, resembling pheochromocytoma,was caused by adrenal hemorrhage. (Internal Medicine 36: 289-292, 1997) 
Introduction von
Recklinghausen' s disease is a systemic disease, characterized mainly by dermal symptoms, such as neuroflbromatosis and cafe au lait spots. At the present time, neurofibromatosis type 1 (NF-I) and type 2 (NF-II) are the recognizable types of neurofibromatosis (1, 2) . Uncommon tumors such as brain tumor, thyroid medullary carcinoma or pheochromocytoma are occasionally encountered in patients with von Recklinghausen ' s disease (3, 4 Body height was 169.6 cm, body weight 63.8 kg, body temperature 36.2°C, systolic and diastolic blood pressure 100/ 64 mmHg,and heart rate 72 beats/min. The laboratory data are shown in Table 2 . No definite abnormality was found in these data except for mild hypercholesterolemia. Although we determined the concentration of catecholamines in both blood and urine again, these were already normal (Table 1 ) . Plasma renin activity and plasma concentrations of aldosterone, cortisol and ACTHwere also normal (Table 3) . In addition to abdominal computed tomography, we did a magnetic resonance imaging study ( Fig. 2) and again noted the mass lesion with ring-like enhancement at the same place as in the previous study; however, the diameter was decreased from 5 cm in the previous study to about 4 cm. Although 123I-metaiodobenzylguanidine (MIB G) scintiphotography was also performed, no accumulation of isotope was observed, being inconsistent with pheochromocytoma ( Fig. 3) . Because he had a past history of cerebral infarction, we checked whether he had a tendency for thromboembolism. Serological test for anti-phospholipid antibody was negative. Coagulative data were as follows: prothrombintime ratio was 1 .24, activated partial thromboplastin time 32.4 seconds, flbrinogen 124 mg/dl and fibrin degradation product 1.7 mg/ml. The plasma fibrinogen concentration was rather low, but not low enough to cause hemorrhage easily. These data denied the existence of hypercoagulability state. During admission, no definite evidence was identified to suspect the presence of pheochromocytomaor any other diseases which could cause secondary hypertension. Collectively, we diagnosed his illness as adrenal hemorrhage complicated with von Recklinghausen's disease. He was discharged from our hospital on June 10, 1995. After discharge, he was followed once a month in the former hospital, where he was first admitted. Twomonthsafter discharge, we performed abdominal computed tomography again to confirm the diagnosis and observed that the mass had almost disappeared (Fig. 4) . Since then, he has not complained of any similar symptoms.
Discussion
It has been reported that about 5 to 10%of patients with von Recklinghausen's disease are complicated by pheochromocytoma, comprising about 5%of all pheochromocytomas (5) . In the present patient, the initial symptoms were abdominal pain, hypertension and tachycardia. Catecholamines in urine were markedly elevated. Thus, we suspected pheochromocytoma as the cause of those symptoms, but could not find any supportive evidence. Finally, we concluded that these symptoms, similar to pheochromocytoma, should have been caused by adrenal hemorrhage.
Adrenal hemorrhage is a rare event, which tends to occur in patients with sepsis and antiphospholipid syndrome (6-9). When adrenal hemorrhage is complicated by sepsis, acute adrenocortical insufficiency is frequently observed, known as Waterhouse-Friderichsen syndrome. Wecould not find any evidence of sepsis or adrenal insufficiency in our patient. Furthermore, serological test for antiphospholipid antibody was negative. Although we also considered the possibility that adrenal hemorrhage might have been caused secondarily by adrenal vein thrombosis, the serum level of fibrin degradation product was normal.
Spontaneous adrenal hemorrhage could have occurred by vulnerable arteries in our case, because the vulnerability of blood vessels is occasionally observed in patients with von (14) . Spindleshaped cells are morphologically the same as smooth muscle cells, and they described the possibility that rupture of lamina elastica by abnormal proliferation of the spindle-shaped cells leads to vulnerability of arteries. Thus, it is most likely in the present case that the vulnerable right adrenal artery ruptured spontaneously and built an adrenal hematoma. It may be also possible that the hemorrhage mayhave derived from the neurofibroma adjacent to the right adrenal gland or someother adrenal tumors. Radiographic study, however, showed no evidence of neurofibroma in the right adrenal gland or other adrenal tumors.
Adrenal hemorrhage complicating patients with von Recklinghausen's disease is quite rare, and we could not find any reports of such cases in the past 15 years. Currently, it is not clear in the present patient whyso manycatecholamines were released and induced transient severe hypertension and tachycardia, similar to pheochromocytoma. One possible explanation maysimply be a response to anxiety, because the patient had severe abdominal pain at the onset of the disease. Another possible explanation may be direct stimulation of the adrenal medulla to release catecholamines by humoral factors derived from hematoma. The exocytosis of catecholamines from adrenal medullary cells is induced by an increase in cytosolic Ca2+ either as a result of transmembrane entry or by release of internal stores (15, 16) . It has been reported in cultured adrenal chromaffin cells that the stimulation of the histamine HI receptor (15) or the angiotensin II receptor (16) increases cytosolic Ca2+. It is also reported that adrenal chromaffin cells, when cultured with insulin-like growth factor-I, secrete about two-fold more catecholamine than do cells cultured without insulin-like growth factor-I ( 17). Therefore, some humoral factors derived from adrenal hematoma may have stimulated the adrenal medulla directly to enhance the release of catecholamines in our patient. In summary,we treated a case of von Recklinghausen's disease with adrenal hemorrhage, who developed transient hypertension and tachycardia, resembling pheochromocytoma, which may have been caused by stimulated adrenal release of catecholamines.
